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RESUMEN: 
En este trabajo se presenta el nuevo sensor ~ a ~ n e t o - o ~ t i c o  de Resonancia de Plasmón 
Superficial (MOSPR). Este sensor está basado en la combinación de los efectos magneto-Ópticos 
de los materiales magnéticos y la resonancia de plasmon superficial (SPR) de las capas metálicas. 
La caracterización experimental de los sensores MOSPR ha mostrado un aumento en un factor 
tres de la sensibilidad en cambios de índice de refracción y en la detección de biomoléculas, 
comparado con los sensores SPR convencionales. La optimización de las capas metálicas y del 
montaje experimental puede permitir un aumento de sensibilidad hasta en un orden de magnitud. 
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ABSTRACT: 
A new Magneto-Optic Surface Plasmon Resonance (MOSPR) sensor more sensitive than 
conventional surface plasmon resonance (SPR) sensors is presented. This sensor is based on the 
combination of the magneto-optic effects of rnagnetic materials and the surface plasmon 
resonance in metallic layers. The experimental characterization of the MOSPR sensor have shown 
an increase of the sensitivity in a factor of three in changes of refractive index and in the detection 
of biomolecules as compared to the standard SPR sensors. The optimization of the metallic layers 
and the experimental set-up can result in a sensitivity increase up to one order of magnitude 
Key words: biosensors, Surface Plasmon Resonance, magneto-optic effects 
REFERENCIAS Y ENLACES 
[l] J. Homola, S.S. Yee and G. Gauglitz. Reviav. Sens. Act. B, 54,3-15 (1999) 
[2] A.A. Kolomenskii, P.D. Gershon and H.A. Schuessler. Appl. Opt. 36,6539-6547 (1997) 
[3] T. Chinowsky, L. Jung and S. Yee. Sens. Actuators B, 54, 89-97 (1999) 
[4] S. Y. Wu, H. P. Ho, W. C. Law, C Liu, and S. K. Kong, Opt. Lett 29,2378 (2004) 
[S] R. Hooper, and J. R. Sambles, Appl. Phys. Lett. 85,30 17 (2004) 
[6] W.C..KUO, C. Chou, and H. T. Wu, Opt. Left. 28, 1329-1331 (2003) 
[7] P. Hu, S. J. Chen, K. T. Huang, J. H. Hsu, W. Y. Chen, G .  L. Chang, K. A. Lai, Biosens. Bioelecton. 19, 
1465 (2004) 
[8] S. J. Chen, F. C. Chien, G. Y. Lin, K. C. Lee, Opt. Letf. 29, 1390-1392 (2004) 
[9] Patent application: P200401037 
[lo] P.E. Ferguson, O.M. Stapsudd, and R.F. Wallis, Physica 89B, 91-94 (1977) 

4" Reunión Española de Optoelectrónica, OPTOEL'O5 
This Figure also compares the reflectivity of 
this multilayer with the reflectivity of a gold layer of The evaluation of the sensitivity and the limit of 
50 nm [Fig 1 (b)]. As can be observed, the detection of the device have been performed flowing 
introduction of cobalt widens the reflectivity curve solutions of water and ethanol of different refractive 
due to its higher absorption, inducing the reduction index (fiom 1.3323 to 1.33431, and measuring in real 
of the sensitivity of the sensor in the reflectivity time the variations of ARJQ, at a fixed angle of 
measurements. However, the M0 effects are very 
localized and show a very sharp curve. As a 
consequence, small variations of the refractive index 
will induce large changes in the M 0  response, as 
figure 1 a) illustrates with the representation of the 
changes of the M 0  effect under a variation of 1u3 in 
the refractive index. 
The experimental set-up of the MOSPR is very 
similar to that for standard SPR sensors, and the 
only difference is the introduction of a magnetic 
layer and a magnetic actuator to control the 
magnetization state of the magnetic layer. In thís 
configuration, the incident monochromatic light is p- 
incidence. In Figure 2 'is represented the M 0  
response of the MOSPR normalized by the 
minimum detectable signal, which was 1.10-? in 
these experiments. These results are compared with 
the evaluation of the sensitivity of a standard SPR, 
using the same experimental set-up. In this situation 
the minimum detectable reflectivity was 5-10" The 
comparison of both measurements shows that the 
sensitivity in terrn of changes of refractive index of 
the MOSPR sensor is approximately three times the 
sensitivity of the SPR (see Fig. 2). These 
sensitivities represent a limit of detection of the 
MOSPR and SPR sensors of 5 . 1 0 ~  and 1.5.10-~, 
polarized and prísm coupled to produce the surface respectively. 
plasmon, and the reflected light is collected with a Once the sensitivity in changes of refractive 
photodiode. A flow cell and a peristaltic pump are 
used to introduce the different solutions required in 
the experiments. And, finally, the sensor is mounted 
on a rotation stage for the angle interrogation. 
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Fig.2 (a) Comparison of the normalized signal of the 
MOSPR and the SPR sensors due to refractive index 
changes and evaluation their sensitivity. (b) Normalized 
signal of  the adsorption of BSA proteins for a solution of  
1 O pgiml in PBS 
index is evaluated, we test the response of the 
MOSPR device for the adsorption of bovine semm 
albumin (BSA) proteins, flowing a solution of 10 
pglml in phosphate buffer saline (PBS). As Figure 2 
(b) illustrates, the normalized signal of the MOSPR 
sensor is again around three times the normalized 
signal of the conventional SPR 
Conclusion 
These preliminary results have proofed the 
enhancement of the sensitivity of the MOSPR sensor 
with respect to the SPR sensor. However, this 
enhancement could go W h e r  with the optimization 
of the metallic layers and the experimental set-up. 
Such optimizations will probably enhance the limit 
of detection of the MOSPR up to one order of 
magnitude, opening the way to the direct detection 
of low concentrations of small molecules. The 
simplicity of the experimental set-up, the immunity 
to the fluctuations of the light source and the 
compatibility with the well-known thiol 
immobilization chemistry of gold add interestto this 
novel concept of biosensor. 
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